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(54) REFORMING DEVICE FOR METHANOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the content of hydrogen in fuel 
obtained by reforming methanol, to efficiently perform the reforming and to 
miniaturize a device. 

SOLUTION: A 1 st catalyst 23 having molybdenum trioxide carried on ferric 
oxide or stannic oxide, a 2nd catalyst 25 having a noble metal carried on a 
porous metal oxide and a 3rd catalyst 27 composed of a metal oxide 
containing copper oxide and zinc oxide are packed in a reaction vessel 22 
in this order. Methanol is efficiently reformed by arranging the 1 st catalyst 
23 and the 2nd catalyst 25, which exhibit the rapid conversion reaction rate 
from methanol to aldehyde, on the pre-stage of the 3rd catalyst 27. which 
exhibits rapid conversion reaction rate from aldehyde to hydrogen though 
slow conversion reaction rate from methanol to aldehyde. Further, because 
the 1st catalyst 23 partially oxidizes methanol to form aldehyde, but does 
not completely oxidize, the content of hydrogen in the fuel is increased. 



.J* 



mm 





■ 


• ■■■■2;- 


% 


'■A 













LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



http://wwl 9ipdLjpo.go Jp/P Al/result/detail/main/wAAAGnaWPdD A41 2 1 307P 1 .htm 



1/15/2004 



^ 4. 

* NOTICES * 

Japan Patent Office is not responsible for emy 
d€unages caused by the use of this translation. 



Page 1 of 1 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A reformer which is a reformer which reforms a methanol to a fuel containing hydrogen, and is equipped with 
the 1st catalyst which carries out partial oxidation of the methanol and aldehyde-izes it, the 2nd catalyst which is 
arranged in the latter part of this 1 st catalyst, and disassembles a methanol into an aldehyde and hydrogen, and the 3rd 
catalyst which generates hydrogen and a carbon dioxide from an aldehyde and water while being arranged in the latter 
part of this 2nd catalyst and aldehyde-izing a methanol. 

[Claim 2] Said 1 st catalyst is a reformer according to claim 1 which is the catalyst which makes ferric oxide or a tin 
dioxide come to support a molybdenum trioxide. 

[Claim 3] Said 2nd catalyst is a reformer according to claim 1 or 2 which is the catalyst which makes a porosity metallic 
oxide come to support noble metals. 

[Claim 4] Said porosity metallic oxide is a reformer according to claim 3 which is a basic metallic oxide. 
[Claim 5] Said 2nd catalyst is a reformer according to claim 1 or 2 which is the catalyst which makes a zirconium 
dioxide or a cerium dioxide come to support platinum or palladium. 

[Claim 6] There is no claim 1 which is the catalyst which consists of a metallic oxide containing copper oxide and a zinc 
oxide, and said 3rd catalyst is the reformer of a publication 5 either. 

[Claim 7] Said 3rd catalyst is a reformer according to claim 6 which is the catalyst which contains zirconium oxide, an 
aluminum oxide, or oxidation silicon as an arbitration component as said metallic oxide. 

[Claim 8] A reformer which is a reformer which reforms a methanol to a fuel containing hydrogen, and is equipped with 
the 1st catalyst which makes ferric oxide or a tin dioxide come to support a molybdenum trioxide, the 2nd catalyst 
which it is arranged [ catalyst ] in the latter part of this 1st catalyst, and makes a porosity metallic oxide come to support 
noble metals, and the 3rd catalyst which consists of a metallic oxide which is arranged in the latter part of this 2nd 
catalyst, and contains copper oxide and a zinc oxide. 

[Claim 9] There is no claim 1 which are 0.1 thru/or 1.0, and a volume ratio to said 3rd catalyst of said 1st catalyst is the 
reformer of a publication 8 either. 

[Claim 10] There is no claim 1 which are 0.1 thru/or 1.0, and a volume ratio to said 3rd catalyst of said 2nd catalyst is 
the reformer of a pubHcation 9 either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the reformer which reforms a methanol to the 

fuel containing hydrogen in detail about the reformer of a methanol, 

[0002] 

[Description of the Prior Art] Conventionally, the thing which comes to arrange a catalyst which is different as a 
reformer of this kind of methanol according to the temperature distribution of a reaction layer is proposed (for example, 
JP,63-129002,A etc.). In this reformer, since the temperature of a reaction layer carries out sequential descent from an 
entry side, it is supposed by arranging a Zn-Cr system catalyst, a Cu-Zn-Cr system catalyst, and a Cu-Zn system catalyst 
at a rate of 1 : 1 : 1 from an entry side that the rate of reforming of a methanol (invert ratio) can be raised. In addition, in 
this reformer, in order to obtain heat required for the reforming reaction of the methanol which is endothermic reaction, 
it considered as the catalyst which carries out complete oxidation of the methanol to the preceding paragraph of the 
above-mentioned catalyst, and the thing which makes an aluminum oxide etc. come to support noble metals is arranged. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a reformer, there was a problem that the content of the 
hydrogen in the fuel reformed and obtained became low. This is because arrange a precious metal catalyst in the 
preceding paragraph of a reaction layer, complete oxidation of the methanol is carried out, it is made water and a carbon 
dioxide and no methanols are reformed. Moreover, there was also a problem that a reaction layer was enlarged, in this 
reformer. Since a Zn-Cr system catalyst has the slow reaction which generates the aldehyde as intermediate field of a 
reforming reaction for a methanol, sufficient time amount to make the invert ratio of a methanol high will be needed, 
and the capacity of the part and a reaction layer will become large. 

[0004] The reformer of the methanol of this invention sets to one of the purposes to make high content of the hydrogen 
of the fuel reformed and obtained. Moreover, the reformer of the methanol of this invention sets to reform a methanol 
efficiently to one of the purposes. Furthermore, the reformer of the methanol of this invention sets the miniaturization of 
equipment to one of the purposes. 
[0005] 

[The means for solving a technical problem, and its operation and effect] The reformer of the methanol of this invention 
took the following means, in order to attain a part of above-mentioned purpose [ at least ]. 

[0006] The 1st catalyst which the reformer of the 1st methanol of this invention is a reformer which reforms a methanol 
to the fuel containing hydrogen, and carries out partial oxidation of the methanol and aldehyde-izes it. Let it be a 
sximmary to have the 2nd catalyst which is arranged in the latter part of this 1st catalyst, and disassembles a methanol 
into an aldehyde and hydrogen, and the 3rd catalyst which generates hydrogen and a carbon dioxide from an aldehyde 
and water while being arranged in the latter part of this 2nd catalyst and aldehyde-izing a methanol. 
[0007] In the reformer of the 1st methanol of this this invention The 1st catalyst carries out partial oxidation of the 
methanol according to the mole ratio of the oxygen contained in the gas mainly supplied by the reaction of a degree type 
(1), and aldehyde-izes it. The 2nd catalyst disassembles most unreacted methanols into an aldehyde and hydrogen 
mainly by the reaction of a degree type (2). While the 3rd catalyst aldehyde-izes an unreacted methanol mainly by the 
reaction of a formula (2), the reaction of a degree type (3) generates hyckogen from the aldehyde generated according to 
the 1st catalyst, the 2nd catalyst, and the 3rd catalyst. 
[0008] 

CH30H+1/202->HCHOH20 (I) 
CH3 0H->HCHCH-H2 (2) 
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HCHO+H20->2H2+C02 (3) 

[0009] According to the reformer of the 1st methanol of such this invention, a methanol can be reformed to the fuel 
which contains hydrogen efficiently. Consequently, equipment can be miniaturized. Moreover, since complete oxidation 
of the methanol is not carried out, content of the hydrogen contained in the fuel obtained can be made hi^. 
[0010] In the reformer of the 1 st methanol of this invention, said 1st catalyst shall be a catalyst which makes ferric oxide 
or a tin dioxide come to support a molybdenum trioxide. 

[001 1] Moreover, in the reformer of the 1st methanol of this invention, said 2nd catalyst shall be a catalyst which makes 
a porosity metallic oxide come to support noble metals. In the reformer of the 1st mettianol of this invention of this 
mode, said porosity metallic oxide shall be a basic metallic oxide. 

[0012] Furthermore, it shall be in the reformer of the 1st methanol of this invention, and said 2nd catalyst shall be a 
catalyst which makes a zirconium dioxide or a cerium dioxide come to support platinum or palladium. If it carries out 
like this, a methanol can be reformed more efficiently. 

[0013] Or in the reformer of the 1st methanol of this invention, said 3rd catalyst shall be a catalyst which consists of a 
metallic oxide containing copper oxide and a zinc oxide. In the reformer of the 1st methanol of this invention of this 
mode, said 3rd catalyst shall be a catalyst which contains zirconium oxide, an aluminxmi oxide, or oxidation silicon as 
an arbitration component as said metallic oxide. If it carries out like this, the endurance of the 3rd catalyst can be raised. 
[0014] The reformer of the 2nd methanol of this invention is a reformer which reforms a methanol to the fuel containing 
hydrogen, and makes it a smnmary to have the 1st catalyst which makes ferric oxide or a tin dioxide come to support a 
molybdenum trioxide, the 2nd catalyst which it is arranged [ catalyst ] in the latter part of this 1st catalyst, and makes a 
porosity metaUic oxide come to support noble metals, and the 3rd catalyst which consists of a metaUic oxide which is 
arranged in the latter part of this 2nd catalyst, and contains copper oxide and a zinc oxide. 
[0015] In the reformer of the 2nd methanol of this this invention The 1st catalyst which makes ferric oxide or a tin 
dioxide come to support a molybdenum trioxide carries out partial oxidation of the methanol according to the mole ratio 
of the oxygen contained in the gas mainly supplied by the reaction of the above-mentioned formula (1), and aldehyde- 
izes it. The 2nd catalyst which makes a porosity metallic oxide come to support noble metals disassembles most 
imreacted methanols into an aldehyde and hydrogen mainly by the reaction of the above-mentioned formula (2). While 
'the 3rd catalyst which consists of a metallic oxide containing copper oxide and a zinc oxide aldehyde-izes an unreacted 
methanol mainly by the reaction of a formula (2), the reaction of the above-mentioned formula (3) generates hydrogen ' 
from the aldehyde generated according to the 1st catalyst, the 2nd catalyst, and the 3rd catalyst. 
[0016] According to the 2nd methanol reformer of such this invention, although the aldehyde-ized reaction of a 
methanol is slow, by arranging the 1st catalyst and the 2nd catalyst with an early aldehyde-ized reaction of a methanol 
in the preceding paragraph of the 3rd early catalyst of the hydrogenation reaction of an aldehyde, it can perform the 
reaction as the whole in a short time, and can reform a methanol to the fuel which contains hydrogen efficiently. 
Consequently, equipment can be miniaturized. Moreover, since complete oxidation of the methanol is not carried out, 
content of the hydrogen contained in the fuel obtained can be made high. 

[0017] In the reformer of the 1st or 2nd methanol of these this inventions, the volume ratios to said 3rd catalyst of said 
1st catalyst shall be 0.1 thru/or 1.0, and the volume ratios to said 3rd catalyst of said 2nd catalyst shall be 0.1 thru/or 1.0. 

[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained using an example. Drawing 1 
is the block diagram showing the outline of the configuration of the reformer 20 of the methanol which is one example 
of this invention. The reformer 20 of the methanol of an example is equipped with the reaction vessel 22 with which the 
three catalysts were filled up so that it may illustrate. The 1st catalyst restoration section 24 with which the 1st catalyst 
23 which a reaction vessel 22 carries out partial oxidation of the methanol to the order by which the raw material 
containing a methanol, a steam, oxygen, etc. is poured by the reaction of a formula (1) mentioned above, and is 
aldehyde-ized was filled up, The 2nd catalyst restoration section 26 with which the 2nd catalyst 25 which disassembles 
a methanol into an aldehyde and hydrogen by the reaction of a formula (2) similarly mentioned above was filled up. 
While aldehyde-izing a methanol by the reaction of a formula (2), it consists of the 3rd catalyst restoration sections 28 
with which flie 3rd catalyst 27 which generates hydrogen and a carbon dioxide firom the aldehyde and water which were 
generated by the reaction of a formula (3) in the 1st catalyst restoration section 24 or 2nd catalyst restoration section 26 
grade was filled up. 

[0019] As the 1st catalyst 23, the thing which made ferric oxide or a tin dioxide support a molybdenum trioxide is 
effective. As the 2nd catalyst 25, the thing which made noble metals support is effective in a porosity metallic oxide, 
and while using basic metallic oxides, such as a zirconium dioxide and a cerium dioxide, especially as a porosity 
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metallic oxide, the thing using platinxim and palladium as noble metals which this is made to support is effective. As the 
3rd catalyst 27, the metallic oxide containing copper oxide and a zinc oxide is effective, and it is good also as what 
contains zirconium oxide, an aluminum oxide, or oxidation silicon as an arbitration component as other metallic oxides. 
[0020] The volume ratios to the 3rd catalyst restoration section 28 of the 1st catalyst restoration section 24 are 0.1 
thru/or 1 .0, and each part in a reaction vessel 22 can be designed so that the volume ratios to the 3rd catalyst restoration 
section 28 of the 2nd catalyst restoration section 26 may be 0.1 thru/or 1.0. 
[0021] Hereafter, it explains using a concrete example. 

[0022] A. preparation of a catalyst, and 1st catalyst of the rate of fill factor (1) 1st example 23: ~ impregnation of the 
solution of 6(NH4) Mo7024.4H20 is carried out to lOOg of powder of a tin dioxide (Sn02) - making ~ molybdenum - 
- 10wt(s)% - make it support, and calcinate at 500 degrees C for 1 hour after drying this at 1 10 degrees C for 3 hours. 
In this way, the obtained powder is made into the 1st catalyst 23 of the 1st example as a pellet with a magnitude of about 
l-3mm. Hereafter, this catalyst is called a Sn-Mo catalyst. 

2nd catalyst 25: - impregnation of the dinitro diamine platinum nitric-acid solution is carried out to lOOg of powder of a 
cerium dioxide (Ce02) - making ~ platinum - 10wt(s)% ~ after making it support and making it dry at 1 10 degrees C 
for 3 hoiirs, it calcinates at 500 degrees C for 1 hour. In this way, the obtained powder is made into the 2nd catalyst 25 
of the 1st example as a pellet with a magnitude of about l-3mm. Hereafter, this catalyst is called a Ce-Pt catalyst. 
3rd catalyst 27: ~ impregnation of the copper-nitrate solution is carried out to lOOg of powder of a zinc oxide (ZnO) ~ 
making — copper ~ 30wt(s)% — after making it support and making it dry at 1 10 degrees C for 3 hours, it calcinates at 
500 degrees C for 1 hour. In this way, the obtained powder is made into tiie 3rd catalyst 27 of the 1st example as a pellet 
with a magnitude of about l-3nmi. Hereafter, this catalyst is called a Zn-Cu catalyst. In the 1st example, the 1st catalyst 
23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volume ratio into the 1st 
catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst 
restoration section 28 at a rate of 1 : 1 : 1 at each. 

[0023] (2) 1st catalyst of 2nd example 23: - impregnation of the solution of 6(NH4) Mo7024.4H20 is carried out to 
lOOg of powder of ferric oxide (Fe 203) - making - molybdenum ~ 10wt(s)% - make it support, and calcinate at 500 
degrees C for 1 hour after drying this at 1 10 degrees C for 3 hours. In this way, the obtained powder is made into the 1st 
catalyst 23 of the 2nd example as a pellet with a magnitude of about l-3mm. Hereafter, this catalyst is called a Fe-Mo 

catalyst. 

2nd catalyst 25: ~ impregnation of the dinitro diamine platinum nitric-acid solution is carried out to lOOg of powder of a 
zirconium dioxide (Zr02) - making - platinum -- 10wt(s)% - after making it support and making it dry at 1 10 degrees 
C for 3 hours, it calcinates at 500 degrees C for 1 hour. In this way, the obtained powder is made into the 2nd catalyst 25 
of the 2nd example as a pellet with a magnitude of about l-3mm. Hereafter, this catalyst is called a Zr-Pt catalyst. 
The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. In the 2nd example, the 1st 
catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volume ratio into the 
1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst 
restoration section 28 at a rate of 1 : 1 : 1 at each. 

[0024] (3) The 1st catalyst 23 of the 3rd example : it is the same Sn-Mo catalyst as the 1st catalyst 23 of the 1st 
example. 

2nd catalyst 25: ~ impregnation of the palladiimi nitrate solution is carried out to lOOg of powder of a cerium dioxide 
(Ce02) — making — palladium — 10wt(s)% — after making it support and making it dry at 1 10 degrees C for 3 hours, it 
calcinates at 500 degrees C for 1 hour. In this way, the obtained powder is made into the 2nd catalyst 25 of the 3rd 
example as a pellet with a magnitude of about l-3mm. Hereafter, this catalyst is called a Ce-Pd catalyst. 
The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of tiie 1st example. In the 3rd example, the 1st 
catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volume ratio into the 
1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst 
restoration section 28 at a rate of 1 : 1 : 1 at each. 

[0025] (4) The 1st catalyst 23 of the 4th example : it is the same Fe-Mo catalyst as the 1st catalyst 23 of the 2nd 
example. 

2nd catalyst 25: - impregnation of the palladiimi nitrate solution is carried out to lOOg of powder of a zirconium 
dioxide (Zr02) -- making - palladium - 10wt(s)% - after making it support and making it dry at 1 10 degrees C for 3 
hours, it calcinates at 500 degrees C for 1 hour. In this way, the obtained powder is made into the 2nd catalyst 25 of the 
4th example as a pellet witii a magnitude of about l-3mm. Hereafter, this catalyst is called a Zr-Pd catalyst. 
The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. In the 4th example, the 1st 
catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volume ratio into the 
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1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst 
restoration section 28 at a rate of 1 : 1 : 1 at each. 

[0026] (5) The 1st catalyst 23 of the 5th example : it is the same Sn-Mo catalyst as the 1st catalyst 23 of the 1st 
example. 

The 2nd catalyst 25: It is the same Ce-Pd catalyst as the 2nd catalyst 25 of the 3rd example. 
The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. 

In the 5th example, the 1st catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up 
with the volume ratio into the 1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration 

section 26, and the 3rd catalyst restoration section 28 at a rate of 1 :1 :2 at each. 

[0027] (6) The 1st catalyst 23 of the 6th example : it is the same Fe-Mo catalyst as the 1st catalyst 23 of the 2nd 
example. 

The 2nd catalyst 25: It is the same Zr-Pd catalyst as the 2nd catalyst 25 of the 4th example. 

The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. 

In the 6th example, the 1st catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up 
with the volume ratio into the 1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration 
section 26, and the 3rd catalyst restoration section 28 at a rate of 1 : 1 :2 at each. 

[0028] (7) The 1st catalyst 23 of the 7th example : it is the same Fe-Mo catalyst as the 1st catalyst 23 of the 2nd 
example. 

The 2nd catalyst 25: It is the same Zr-Pd catalyst as the 2nd catalyst 25 of the 4th example. 
The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. 

In the 7th example, the 1st catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up 
with the volume ratio into the 1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration 
section 26, and the 3rd catalyst restoration section 28 at a rate of 3:4:5 at each. 

[0029] (8) The 1st catalyst 23 of the 8th example : it is the same Sn-Mo catalyst as the 1st catalyst 23 of the 1st 
example. 

2nd catalyst 25: - impregnation of the nitric-acid rhodium solution is carried out to 1 OOg of powder of a cerium dioxide 
(Ce02) - making - a rhodium - 10wt(s)% - after making it support and making it dry at 1 10 degrees C for 3 hours, it 
calcinates at 500 degrees C for 1 hour. In this way, the obtained powder is made into the 2nd catalyst 25 of the 8th 
example as a pellet with a magnitude of about l-3mm. Hereafter, this catalyst is called a Ce-Rh catalyst. 
The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. In the 8th example, the 1st 
catalyst 23 acquired in tiiis way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volume ratio into the 
1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst 
restoration section 28 at a rate of 1 : 1 : 1 at each. 

[0030] (9) The 1st catalyst 23 of tiie 9th example : it is the same Sn-Mo catalyst as the 1st catalyst 23 of the 1st 
example, 

2nd catalyst 25: - impregnation of the nitric-acid ruthenium solution is carried out to lOOg of powder of a zirconiimi 
dioxide (Zr02) -- making - a ruthenium ~ 10wt(s)% - after making it support and making it dry at 1 10 degrees C for 3 
hours, it calcinates at 500 degrees C for 1 hour. In this way, the obtained powder is made into the 2nd catalyst 25 of the 
9th example as a pellet with a magnitude of about l-3mm. Hereafter, this catalyst is called a Zr-Ru catalyst. 
The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. In the 9th example, the 1st 
catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volxmie ratio into the 
1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst 
restoration section 28 at a rate of 1 : 1 : 1 at each. 

[0031] (10) The 1st catalyst 23 of the 10th example : it is the same Sn-Mo catalyst as the 1st catalyst 23 of the 1st 
example. 

2nd catalyst 25: - impregnation of the nitric-acid iridium solution is carried out to lOOg of powder of a cerium dioxide 
(Ce02) -- making - a rhodium - 10wt(s)% - after making it support and making it dry at 1 10 degrees C for 3 hours, it 
calcinates at 500 degrees C for 1 hour. In this way, the obtained powder is made into the 2nd catalyst 25 of the 10th 
example as a pellet with a magnitude of about l-3mm. Hereafter, this catalyst is called a Ce-Ir catalyst. 
The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. In the 10th example, the 1st 
catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volume ratio into the 
1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst 
restoration section 28 at a rate of 1 : 1 : 1 at each. 

[0032] (1 1) The 1st catalyst 23 of the 1 1th example : it is the same Sn-Mo catalyst as the 1st catalyst 23 of the 1st 
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example. 

2nd catalyst 25: - impregnation of the dinitro diamine platinum nitric-acid solution is carried out to lOOg of powder of 
an alumina (aluminum 203) - making -- platinimi — 10wt(s)% after making it support and making it dry at 1 10 
degrees C for 3 hoxirs, it calcinates at 500 degrees C for 1 hour. In this way, the obtained powder is made into the 2nd 
catalyst 25 of the 11 th example as a pellet with a magnitude of about l-3mm. Hereafter, fliis catalyst is called an 
aluminum-Pt catalyst. 

The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. In the 1 1th example, the 1st 
catalyst 23 acquired in this way, the 2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volume ratio into the 
1st catalyst restoration section 24 of a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst 
restoration section 28 at a rate of 1 : 1 : 1 at each. 

[0033] (12) The 1st catalyst 23 of the 12th example : it is the same Fe-Mo catalyst as the 1st catalyst 23 of the 2nd 
example. 

The 2nd catalyst 25: It is the same Zr-Pd catalyst as the 2nd catalyst 25 of the 4th example. 

3rd catalyst 27: ~ impregnation of the copper-nitrate solution is carried out to the mixed powder of 50g of powder of a 
zinc oxide (ZnO), and 50g of powder of a zirconixmi dioxide (Zr02) - making - copper ~ 30wt(s)% ~ after making it 
support and making it dry at 1 1 0 degrees C for 3 hours, it calcinates at 500 degrees C for 1 hour. In this way, the 
obtained powder is made into the 3rd catalyst 27 of the 12th example as a pellet with a magnitude of about l-3mm. 
Hereafter, this catalyst is called a Zn-Zr-Cu catalyst. In the 12th example, the 1st catalyst 23 acquired in this way, the 
2nd catalyst 25, and the 3rd catalyst 27 were filled up with the volume ratio into the 1st catalyst restoration section 24 of 
a reaction vessel 22, the 2nd catalyst restoration section 26, and the 3rd catalyst restoration section 28 at a rate of 1 : 1 : 1 
at each. 

[0034] (13) The example 1st catalyst 23 of a comparison : it is the same Sn-Mo catalyst as the 1st catalyst 23 of the 1st 
example. 

The 2nd catalyst 25: Nothing. 

The 3rd catalyst 27: It is the same Zn-Cu catalyst as the 3rd catalyst 27 of the 1st example. In the example of a 
comparison, the 1 st catalyst 23 and the 3rd catalyst 27 were filled up with the volume ratio into the reaction vessel at a 
rate of 1 : 1 at this order. 

[0035] In addition, having considered as this configuration as an example of a comparison is based on the following 
reason. 
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[Drawing 1] 
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1 

[If 11 ^ -j\^^i^m^'^^^^vm\^^w 
[lt*:3l 2 ] SJism 1 mmt. »ft:s-»^^n -» 

ti - ^{bir y A t;^ e fix ^ ^ A ^ -It 

T 6 ttJSET fo it*« 1 ^ 2 ia«oa:Riggo 

mtr;v^=z.^j:.^ g^{^:S^(7)v^-f 

[is*^s 9 ] ^ism 1 ms.(Dmdjm s ttiKJc^-r 5^ 

tit*^ 1 0 1 tfrism 2 MS^cDMIS^ 3 5 
[0 0 0 1] 
[0 0 0 2] 



(2) 2000-281307 

2 9 0 0 2 if ) o rogfeSi^HX^f^. 

^Zn-Cr^tti^, Cu-Zn-C r^ttSS. Cu- 
Zn^ttjffitSrl : 1 : l(^>#I-g^-eiaBi-S r t J: p« 

it) fbT/w ^ ^ lj7 ^ JdS^JS SrfiJ^ $ ii:T ^ t> CO ^Eg 
[0 0 0 3] 

[0 004] 2|s:^5gop< ^ / — /i^oScSi^gfi. b 

30 [000 5] 

[^M^«^i-SfcJ6co^^*5 J:t/-^<Df^^ • ^m] * 

[00 0 6] :^mm<om KDy^i^^y — /K^&Si^gJis 

fcoT. ?^i^y—/i-^^^mi\:\^XT/\^y^}iYit't^m 

T/i-7^b K^7K^i:i;i55^^*r^^2M^<J:. mm2mm 

^3M^^^{i;t5w^^^g^-r;5. 
[00 0 7] :i(D:^^m(0^ 1 / — /voQficRi^a 

(2) o5:iet;ii:t)*Sij:(?>j?«i5'/-/uo::*c^^T 

(2) <OBL^^:lX.^^^><D;^^ y—jV^TJi^MVih 
-r^tm^LUk^ (3) OSJ6fC<tr)^ltt«^^m2tt 
50 at. S3ttj«tcJ:i9^^L^r/i^t K*>p>*:*^^fifc 
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[0 0 0 8] 

CH3OH+ l/2 02-^HCHO + H20 (1) 
CH30H-^HCHO + H2 (2) 
HCHO + H2 0-*2H2 + C02 (3) 
[00 0 9] r p Lti:^^m(Om 10^^/ —/U(D^W 

[ 0 0 1 0 1 *:5IWOSg 1 ^ y — /U(7)3feirSIBfc*5 
[001 1 ] ^fc. :*:^^<7>m 10^^/ 

[0 0 12] $<bt-. *5l9^o^io^^/— /KT^acS 
[0 0 13] fc5v^^l. ^^^co^i o;^ ^y— /voSr 

®i^gic^ov>T. mumsmm-t. mitmtmit^^t 

{bi^/w=i^e^A, mitr/i^^^^M., e?^bil^ov^-ftt 
#5o w9-rttr^. »3ttJKow^tt^r6]±$-fr§ri: 
[0014] 2 oy y-/woacKSIB*i. 

^SrSi^^iir-rj^smittiKt. 1 <aS8E(0«©:(cEg 

Six. ^iiw±mmi\:mzn&m^un^^xfj:^m2 

[0 0 15] ro:*:^?g(7)^2 0y ^^'Z— /KOacM^S 

x\^^ K{bS~»^/cfiz:K{b®tcHe^<h:^ y ^^t^v-^ 

&w^^xf3:^mimmt^^tLxm^(D^ n) <or 
^mmitmcn^m^&n^^xfj:^m2mmf>^^t l 



(3) iRpM 2000-281307 

^^tj^mmihm^h^ji^msmm^^ti.x^ (2) 
^icsfi3£(o^ (3) (ORit^\c^^mimm'^m2mm. 

[0 0 16] r:pL^c*^ig<?>S2oyt5'y-/uSc®i£ 

/i^fc Kc^7K^{t:KJ?<o-p.v^S3i^iKotfr^icy 

±i^tLX<OSJt^mm^\cnti:oZ, 
tt^X%^ p<^y-/V'S:a^i<7K*^'&*-r5J»J|s|-(c 

[0 0 17] :itt^;*:^^iD||l^fcfim2cDy iJ'/ — 

^y-r^^Witfi. 0. iJ^iv^bi. ox^^h(ot'r^ 
20 :Lthxt. ^^^2fm:cr>mum3fAm^n't^^m 

itvx^ 0. i;iv>Li. or-fc^to^-rs::^ t>-c# 

[0 0 18] 

m^m^^xmrn-t^o mi\t.. ^^m(D—mMmx^^ 

2 0Ji. -tc03o(Ottig;65^«$ixfcRlS«2 2^ii:t 
So Sl6«f2 2(i. y ^y-/U-^7k^^, K^^^'&W 

2 3;65^«$ixfcmiftti«5fe«g5 2 4i:. PC<ttr^b 
fcS: (2) <OS:iSlcJ:«9;^^/— /V'^SrT/i'T't: K^ttK^ 
ttC5>»-rS^2^&|g2 5;55^«Stt;^cm2<^«^«a5 
2 6^. ^ (2) (ORJSICJ: ipp^^^^y^/W^T/UT^b K 

{b-rs^^tc^ (3) (oK(s^\:i^^mimmtmn2 A 
^m2mmtm:^2 ^mx^^\^tLr^v^\i vti^tt^ 
hii^mtiimt^mt^^'r^^3m^2 7i}^%m^ 
titim3mm^mu2s tf>^tt,m^^fix\^^^o 

40 [0 0 19] mim,^2 3t\^X\^. ^fb^-^^^cf^ 

feSo S2MJK2 5 i: LTii. ^nm^mmitm^-^^ 

mt UT:rg^Yb^:^/^:=^^^A^-g^{b-fery ^^A^oigS 
^^^2 7 i: LTIi. ^<b^<h^{b^^<^^l>^iBg^{b 

D . ^(D^mmimti.xmti^/^^=^^ 
J^. @^{br/u^-e7^, ^{b3S^<ov>-rixd-^ffiE«5> 
50 bT^tp^<?5i: LTt J:v\ 
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10 0 2 0] 2 2 fC*5Jt 5#fflli. S 1 

V^L1. or-fcD. S2«tjSE^SS^2 6<^)S3jagSE36a 
652 8Jc*t-r5^ttlt;0SO. l3fev>Ll. 0T-fc5«t5 

[0 0 2 1] ^T. MrWmfmmm^m^^^xm.m't^o 
[0 0 2 2] A. mm<om^t^m)tm 
(1) mimmm 

mimm2 3 : -g?{t:^ (Sn02) (DB^I 0 0 g 
{NH4) 6M07024 • 4H2 0O^fS^'&S$-^T^y 70 

t/t'v^i ow t%ait$-&. wtt^i 1 ot:-e3^ra 

^tt/c*&*>^ l~3mmmS(^:^^^0-<U-/ LT 

^i*JS«sjcDmi«tiK2 3^-r5o WT. ::o(ttjS^s 

^2mm2 5 : ^©^{biry »>A (C e O2) (7)?&5|^ 1 0 

^1 ow t%m}*$-^. 1 1 o'c-es^PBiftjftS'^iryb^ 

m3mm2 7 :m<tm^ (ZnO) (DKS&S^I 0 0g{C?g 
e^S^K^^g^-yrT^^ 3 0 w t %ai^$-^ir. 110 

t:-c3NFPafeHi^-^^^>c. 5oo"Ct?i^ra«£^-t- 

5o w9 L-C#?>n^cJ?&*^l--3mmSS0:^C#^0 
-<W5/ hi:LTmi^JS^J<^m3)tt^2 

li. ;i9Ur»e>tt.yj:»lttjK2 3, m2M«K2 5, S 
3j^ij|2 7^f^W:T*l : 1 : KOm-^XKit^W 2 2 <D 30 

mimm%m^2 4, m2mm^mu2 6, msmm^ 
mu2 s\c^fi^ti\z.^mvtio 
[0 0 2 3] (2) m2mmm 
mimm2 3 :mtmr.m (Fezos) (Dmmioo^ 

\Z (NH4) 6M07O24 • 4H2 0<Z)S?S^'&S$ii:T^ 

y y^T^^-^i ow trofe^^it. wix^ 1 1 ot:-c3Np 
^^^$-^fc^t;i5 0 0t:T-i^Ppm^'r5o :i9LT 

xm2mmm(omifAm2 3 t-r^o ut. :i<omm^ 

F e -Mo mmt^J^o 40 
S2i^j«2 5 : ZM{ti^JV=i=^^M. (Z r O2) 
1 0 0 gJCi?^hDv?r ^>e^ffig?^«^^g$-ti:T 
e^§rl Ow t%Slt^ii:. 1 1 Ot:r*3^r0mi^$ii: 

fc^fd. 5 0 ox:x 1 ^r^m^t-^o r o \^xnhinfz 

t&mSrl-SmmmScO:^^^^-^!/!^ LTS2^ 

mm(o^2fm2 5t-r^. ro«jst^zr-p 

S3M^2 7 : ^l^jS0iJ(7>m3Mg|2 7i(^-OZn 

-Cu^gsr-foSo S2llifS«-e«:. ZLo'Lxnhfy.tL 

SlttjSE2 3, ^2^812 5. ^3ttaC2 7$rft«it"e 50 
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1:1: 10fiI'g^-X?SlC«2 2 0Sl»jKS5«SfB2 4, 

m 2 mmtmu 2 e . s 3 ttac^ss^sp 2 a ic^tt^-tttc 

[00 24] (3) ^3||JS0»J 

mifm2 3 :mimMm(om\fm23tm-'<osn 

%2fm.2 5 : rg^{b-fcy ^^iN (Ce02) 1 0 

0 g{cffiS?^<7i^l>A^«Sr^SS-^i:T^'?^>?e^i>.^l 
Owt%fii^$it. 1 1 ot:r*3^rpmi^^ii:fc^i;i. 
5 oorx-i^FrgSe^-r^o ^5bT»e)ixfcJ|5&7t^^i 

- 3 mmSffi(7>:^ t $ U s; h ^ LT» 3 ^SS^iJOS 

^3jttaE2 7 : mi^J60y<^m3ttjK2 7 ^|^— (DZn 

®lMj^2 3, m2ttjK2 5, B3«iS^2 7:^^^mr- 
l : 1 : lOSJ-g^-C^JSIf 2 2(7)mifitlK3£m§i52 4, 
S 2 2 6,^3 ttJK^JKSU 2 8 tt^tbiC 

[0 0 2 5] (4) ^Ammm 

||lttJS2 3 :m2^J£«?iJ0^1tt^2 3 tm-<OF 
— MottjSEt?fe5o 

^2Mje2 5 : r^{bv;^/>='^'^7A (Zr02) (0^^ 

1 0 0 glCffig^^'^^i^^7ASiS^^g$-1t"C>'>7i^»:7A 

$:i ow t 1 1 ot:-e3^rr»m«i$ii:ytm 
(d. 5 0 ot:-ci^rBmfifei-5o r 9 u-c#bnfc«&7fe 

^l'-3mmgS<0:^^$0-<U'5/ U-CS4^Jte««J 
0^2ft4JK2 5 ^b-rSo J£JIT. wtOjttSISrZ r -P dtt 

-cuMJK-cfc^o ^Anmmx\'t. r9u-c#bt^fc 

^l«!jSE2 3, m2ttj^2 5. m3ttjjS£2 7$rfl^J:fc-e 
1:1:1 (DfiJ^TSlSfflf 2 2 <7)^ 1 mSi^^M 2 4 , 
m 2 ttiK^JSSiJ 2 6.^3 2 8 tC^n^ntC 

[0 0 2 6] (5)^5 'Mmm 
^iMj^2 3 :mi^mm<Df^imt^2 3 tm-(DSn 

m2mm2 5 : m3mmm(Df^2mm2 5 tm-<oc e 

-p d^mxh^o 

m3mm2 7 :mimmm<Dm3mm2 7 <hi^-ozn 

^S^Jg^jT'fl. w9 bTmbnfcmi/^iK2 3, ^2 
M^2 5, m3^^K2 7^(i^i»M:Tl : 1 : 2(Om^X 
SJ6«f2 2 60SlMi«*«a52 4, ^2ttjjSE?t«SP2 

6 . g 3 ttst^asp 2 8 ^d^ix-enjd^isa b^c„ 
[0 0 2 7] (6) memmM 

miMm2 3 : ^2*J£^0^1^^2 3 tm-(r>F e 

fS2mm2 5 : m4mmm(om2mm2 5 i:(^-oz r 
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(5) 
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S3ttfflC2 7 :|Rllli6«<0|g3ttg8E2 7fciS]-©Zn 
life«E2 5, |g3ttjSE2 7«r«c«Jt-C-l : 1 : 2©fS^-C 

loo 2 81 (7) mimmm 

SlttjK2 3 : B2lltSt«romittj!l2 3 tP-»F e 

^2ttaE2 5 : f^4mmm(r>m2mm:2 5 ti^-roz r 

m3fit«K2 7 : ^lllt£ffll©m3ttJSE2 7 tm— (7>Zn 
-CuteiKT-foS, 

fsimmm-cn. r 5 Lr#p>jxfc!fsittiif2 3, ^^2 

ttjK2 5. ^3tt^2 7S:{*:m-C-3 : 4 : 5 Ofil-g-e 
2 2 1 «*SE*JSSS 2.4 . m 2 ttJK^J^W 2 

[00 2 9] (8) fssmmm 

|g2ttaC2 5 : -Kfb-ty ^'A (CeOz) 0»3|ei O 

0 glC5i®nv7r>i:,^^^-g-g$^i-Xnv7t?ASrl Ow 
t%mi^^^i:. 1 1 0'C-C3^r^e;<g^-Br7t^(C. 5 0 

0'C-eiNF^1iEj58;i--5„ r 9 L-c#p>ttfc«&5lc4-i~3 

3g3ttjiC2 7 : mil^lfieiKOS 3 ttJK 2 7 t|^-<7)Zn 

-cuttatr-feSo f^smmm-r^ii. ^ovxmhixft so 

mi^iE2 3. ||2«^jSE2 5. fS3i&m2 7i:tmifr^ 
1:1: lOSl^-eRiSIf 2 2©SglftbJK^S«P2 4, 

2 tAmm^u 2 6. m 3 f&m^mu 2 s kz^tt^ixic 

[0 0 3 0] (9) m9|SJS^J 
mittJSE2 3 :l|lllli6«^<D«lttjSE2 3i:l^— OSn 

^2ttjSt2 5 : -K{t;i^/i'=' = !>A (Zr02) 

1 0 0 gJcffiil/i'-r='>Agf*SES:-g^g^c-fr-c/i^=^'A 
«rl Owt%Sl^$-fr. 1 1 0'Cr-3^raft*S^-a:fcm 40 
ic. 5 0 0'C-C-l^PBl«6^i-5. ZoLxnhtvtLnM 

^i^3mmmmco:k^$<o-<uy hti^xmsmmm 

om2ttJSE2 5i:i-5. £4T. r©ttJK«rZ r -R utt 

m3ittSE2 7 ■.fsimmm<om3msi2 7 tm-<ozn 

-CuttJSE-CfcS. ^g^lfit^-Cli. r5UT#e>ixfc 
f^lttaE2 3. m2ttSE2 5, m3f&m2 7^{^mttX' 
1:1:1 (O^-^X-Rlt^W 2 2 1 ttJK^iSSB 2 4 , 

m 2 mm%m& 26.^3 ^jstsssgc 2 s ic^tt^tnc 

JO 
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[0 0 3 1] (10) miommm 
mimm23 •.mimmm<omnibm2 3tm-<osn 

-MofitatT-fe-S. 

m2mm25 -.-mitizDi^j^ (ceoi) oym^io 

0 g y i^i'-fc^SJESr^SS-erTB i^i^i^Sr 1 O 

wt%SJ^$-B:. 1 1 O-CT-S^P^SitS^-Brfc^lc, 5 
0 O'CT-lNpPaj^i-S. L-T#e>lxfct&** 1~ 
3mmS*«>:*:tS<©'<^s' birLTBi Olllfetwejm 
2ttJS2 5ti-«. »Tx r©ttJSE«rCe-I rttiKt 

^3/SjK2 7 : »llltS«aj»^3ttjK2 7 t(^-©Zn 

-cuttJSE-e*>5. mi o^Jfefifd-C'tt. r,9U-c»^ix 
±mimm23. ^2fm2B, f^3^m2 7^wm)3c. 

-Cl : 1 : IWtJ^T'RtSIf 2 2<D|Rlfi*iK^«|fP2 
4. m2tt«E*flta2 6, S3ttiSt3tea«i5 2 8|C.?:ix^ 

10032] (11) nil UlttSil 
miMffi2 3 :Bl*J£t?J©mittiSE2 3i:l^-OSn 

fS2mm2 5 : T/V5-^ (AI2O3) (OBMl 0 0 e\Z 

i>::^hoi^rK>&^mmmm^-^m.$'&xm&^i o 

w t%fiSFS*, 1 1.0'C-C3^l!{|ttj!SI$-a:fc«tc. 5 

0 o-CT-i^r^iiifig-rSo ^ovxnhtiiti^m^i- 

3mmSSO^#$<0-<^3' hi: Urmi 1 IIJfi«»JK)m 
2tm2 5t-ri>. r<7)tt«ESrA 1 -P tfflsjttt 

m3(a!^2 7 : mSliSetJ(Om3«4!S2 7i:im-<^Zn 

-cu«iE-c-foSo mi immmx'i-i, ^5br#e>ix 

fcmi»aC2 3, m2te8IE2 5. m3ttiK2 7S:fl^lt 

f 1 : 1 : 1 (^fd^r-RlCIf 2 2 ©m 1 M!S^«9S 2 

4. m2tt«t^«gC2 6. m3)teiKJ5iSSC2 8JC^iX^ 

[0033] (12)mi2 HtSffiJ 
mift!b«K2 3 :m2llJS«iaomitt«E2 3i:l^-OFe 

m2tm2 5 : m4iiig««>m2ttjjt2 5 tm-<oz r 
-p dttaE-efoSo 

m3fefeSE2 7 :gfefkffi$& (ZnO) 5 0 g t 

fti?/W=i = ^^A (Z r O2) <^>»5|t 5 0 g «>S-g-©5SlC 

?w^s«f^^§#-ti:T^$r 3 0 w t 1 1 

ccr-s^^mj^^-frfc^tc, 5 0 o'CTfiNF^j^j^-r 

r 5 UT^biXfc«&;S?:l~3mmmSro^#5® 
-^u-y KtLtrmi 2llJ£«i)K)m3«jSE2 7ti-5. « 

T, :^<omm^zn-z r -c-ammtn-s. m\ 2m 
m.mx-\-i. C9 LT#bi^fcmltt^K2 3. m2teaE2 

5, m3tt«E2 7«rflQKItf 1 : 1 : 1 ©Sfl^-C-RJ&lt 

2 2(DmimmiEm^2 4, m2ttSE^«SB2 6, m3 

[0034] (13) OMm 

mitt«SE23 ■.fsimmm(o^ifm2 3tm-<osn 
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S2M8^2 5 : U 

-Cufm^ih^o tt:«^-Cfi. mittJK2 3^m3tt 

[0 0 3 5] t^i^^ \mmt\.x^(om^t\^ti(D\^^ 

OS*t^J:5o mittaE2 3:6S#aiirrm2«iiK2 5^ 
m3M^2 7(D;t^tcj:i9«^^tLfct(Dfi. ^^^^m(o 

«BT*K^ Ufc^MBg 63-X29002 -^^SIB^O t> 

t^^htL^o ^fd. m3mm2 7i^m^^'rmimm 
2 3 tm2mm2 s(o^\z^^m^itiith<o\ts 

•r6±i2Eo^ (3) ^ntiiozt-d^x^-r. :itihmh 



*raBg6 3-1 2 9 0 0 2^'^J;:m^m<Oh(OXr)i^mt^'i^ 

:it\±io^xh^. mimm2 3 tm2mm2 5 tms 
mm2 7 ti:^(Dm\c^m:-r^^mmm(om^t<omm 

oJtKfcioV ^x<D^^M^j: h<oxh^o 

[0 0 3 6] B. mm:^mtm»i^m 
±^<o^i^mm^^\^^i.mi 2mmm(o^^mmw:tti: 

7k<o^/V'S[OJt: (H2O/CH3OH) 355^12. ox^^ 

J -/vt^(omMm>^(om^n^^mMm^<i)^<o\ic. (o 

/c) ;65o. 2 3 :i(Dm^'^ 

y—Mz.nir^^^fimM (LHSV) 

[i/h] tt^^^ ^wmji:^m(omxu<om,'^:^:^<om. 

^t^30 0X:xmu(DiS::^<DmMt^2 5 OX^tf^^^W 
[0 0 3 7] 

[*1] 





m 1 ttst 


m2MigE 








^ 1 HJSW 


Sn-Mo 


Ce-Pt 


Zn-Cu 


1:1:1 


9 5 




Fe-Mo 


Zr-Pt 


Zn-Cu 


1:1:1 


9 3 


^ 3 mb«i 


Sn-tto 


Ce-Pd 


Zn-Cu 


1:1:1 


9 2 




Fe-Uo 


Zr-Pd 


Zn-Cu 


1:1:1 


9 1 


^ 5 HIS 0a 


Sn-Mo 


Ce-Pd 


Zn-Cu 


1:1:2 


9 3 




Fe-Mo 


Zr-Pd 


Zn-Cu 


1:1:2 


9 2 




Fe-Mo 


Zr-Pd 


Zn-Cu 


3:4:5 


9 5 


% 8 SgSESl 


Sn-Mo 


Co-Rh 


Zn-Cu 


1:1:1 


8 7 




3n-Mo 


Zr-Ru 


Zn-Cu 


1:1:1 


8 5 




Sn-Mo 


Ce-lr 


Zn-Cu 


1:1:1 


8 4 


m 1 1 


Sn— Mo 


Al-Pt 


Zn-Cu 


1:1:1 


8 8 


% 1 2^^m 


Fe-Ho 


Zr-Pd 


Zn-Zr-Cu 


1:1:1 


9 4 




5n-Uo 




Zn-Cu 


1:0:1 


7 0 



[00 3 8] mit^hm^X,0\C^ ®l||^fe«?(l^^iV^Lml 



50 



^i^*SW^jtv>um7^ife0d*5J:t/mi 2mMm<o?^^ 
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J -/vo8cir36S3&5^-r J: 5 3 ttiasc 2 7 t UT 
I 0 0 3 9 1 by5:lllffi«<^> ^ -/WOScS^ 

1 0 0 4 0 1 #IIS60yo^ ^ / -/^o*StSIBfi> *^ 



72 



[0 04 11 j^-b. *^?g(D^^soJ^^fl8^cov^x^^fi«?iJ 

10 mi] :^^m<D-^mmxh^ ;< ^ / -/i-<o^mm 
m:2 o(Dm^<Dmm^^-rm^mxh^o 

2 0 y ^/-/woacK^B. 2 2 K^E^If. 23 ^ 

liiijK. 2 4 mitAm%mt^. 25 ^2^i«. 26 
^2mm^mu. 2 7 msMm. 2 s s^ma^^ 



111 



[1^21 



OBaOH 
HaO 



22 



H 


26 

c 


28 


\ 




m 






1 


s 


3 








ft 


» 


m 


2S 


26 


27 



Ha 
OOa 




(51) Int. CI. 7 

B 0 1 J 23/63 
23/80 
23/88 



F I 
B 0 1 J 



f-73-K (##) 



23/80 
23/88 
23/56 



M 
M 

3 0 IM 



F^-A(##) 4G040 EA02 EA06 EB18 EB23 EC01 
EC02 

46069 AA03 BA01A BA01B BA02A 
BA05A BA05B BA47A BB02A 
BB02B BB04A BB04B BB06A 
BB06B BC22A BC22B 6C31A 
BC31B BC35A BC35B BC43A 
BC43B BC59A BC59B BC66A 
BC66B BC69A BC70B BC71B 
BC72B BC74B BC75A BC75B 
CC25 EA02Y EB18Y EE09 
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